Background Although the health sciences have been observing the negative impact of mass unemployment on health for some time now, health reporting remains fragmentary. Methods The 2005 microcensus was conducted as an official random sample survey. A total of 380,000 households, comprising 820,000 individuals, took part. Providing health information was optional, with a response ratio of about 85%. The Scientific Use File contains a 70% subsample of the data set. Results As of the survey date, average annual illness rates for 2005 were 6.5% among unemployed and 26.6% among inactive persons seeking to work (not available). If unemployed and inactive persons seeking to work were pooled into the single group of "job seekers", their average annual illness rate was 8.8%. This was significantly higher than for employed individuals, whose rate was 4.4%. However, the age-standardised odds ratios decreased from 2.2 to 1.8 for female job seekers and from 2.2 to 1.6 for male job seekers after adjustment for sociodemographic characteristics, family type, household structure, education, vocational training, socioeconomic variables, disabilities, smoking status, and other factors. The children of job seekers who are the principal income earners were more than proportionally ill at the survey date, too. In multivariate model calculations, among persons who had been unemployed a year before, an illness lasting more than 12 months had the strongest impact on chances for present employment. Chances for reintegration were likewise substantially lower for persons with a disability. Conclusion The microcensus analyses confirm the multifarious interactions between health and occupational status. Unemployment constitutes a present challenge for public health.
Introduction
Ever since the global economic crisis of 1929, research has examined the negative impact of involuntary job loss on health. "Marienthal: The Sociography of an Unemployed Community" by Jahoda et al. (1933) established a starting point for theoretical phase models of the individual experience of unemployment (Eisenberg and Lazarsfeld 1938) . A number of significant theoretical approaches attempted to elucidate the interactions between unemployment and health:
-the psychic deprivation model caused by the loss of manifest and latent benefits of work due to job loss, articulated by Jahoda (1981) ; -the vitamin model of Warr (1987) , describing a complex system of relations among nine environmental factors and mental health; -the financial deprivation and agency restriction model on options for action due to impediments and impoverishment during unemployment, according to Fryer (1986) ;
-identity theories (Ezzy 1993; Nordenmark and Strandh 1999) , which also take account of perceived expectations and judgments from the social environment and point out alternative identity roles; -stress approaches to an explanation with unemployment as a stressful phase of life, for example, as in the transactional stress theory of Lazarus (1966; Lazarus and Folkman 1984) or in demands-control models (Creed and Bartrum 2006) .
In the critical assessment of earlier theories, differential unemployment research places the emphasis on the diversity of individual ways of dealing with unemployment. According to the current status of research, various influencing factors moderate the effects of unemployment on health (Warr et al. 1988; Winefield 1995; Murphy and Athanasou 1999; McKee-Ryan et al. 2005; Paul and Moser 2009) . The direction of the operation of effects between unemployment and individual health status is one of the fundamental scientific questions (Creed and Bartrum 2006; Winefield 1995) . One indicator of the causative effect of unemployment on health status is the frequent observation of an improvement in mental health after a return to employment (Murphy and Athanasou 1999; McKee-Ryan et al. 2005; Paul and Moser 2009) . Many analyses show adverse effects on the health of unemployed individuals within a broad range of diseases-both internationally (reviews Winefield 1995; Murphy and Athanasou 1999; McKee-Ryan et al. 2005; Paul and Moser 2009; Kieselbach et al. 2006 ) and in Germany (Grobe and Schwartz 2003; Hollederer and Brand 2006; Hollederer 2009 ), but health reporting on the elevated risk of illness among the unemployed remains fragmentary.
Methods
The 2005 microcensus was an official random sample survey of the population and the labour market. Sampling districts of Germany were randomly selected by singlestage cluster sampling. All households and individuals in the districts were then surveyed by computer-assisted personal interviewing. The selection rate was 1% of the population. A total of some 380,000 households, comprising 820,000 individuals, took part in the survey in 2005. Thus the microcensus represents the largest annual household survey in Europe. It was conducted on a continuous, infra-annual basis for the first time in 2005, using the concept of the "flexible reporting week". (2010) .
Most of the information was given under the statutory obligation to provide information; providing health information in the supplementary programme was optional. The unit non-response of 4.4% of the households surveyed was low, and the voluntary response to health questions, at roughly 85% of those interviewed, was high.
The extrapolation for the microcensus is carried out by the Federal Statistical Office, in a first step, by calculating compensation factors on the basis of information about non-responding households so as to compensate for the recognised random and systematic errors in the random sample. In a second step, the random sample distributions for selected auxiliary variables, weighted with the compensation factors, are adjusted to key figures from the ongoing population projections and from the Central Register for Foreigners.
The microcensus asks about illnesses and accident injuries suffered by interviewees during the previous 4 weeks. An interviewee is considered ill under the terms of the microcensus if "he or she could not fully exercise his or her usual employment". A supplementary microcensus question, "Do you still have this illness or accident injury today?", identified the prevalence of illness as of the interview date. The microcensus's new continuous sampling method during the 52 weeks thus determine illness rates as an average for the year 2005.
The 2005 microcensus furthermore incorporates the Labour Force Survey (EU-LFS) of the countries of the European Community, which is conducted in parallel in all EU Member States. Here the labour force concept of the International Labour Organisation (ILO) (1998) defines the criteria for categorising the economically active population as either employed or unemployed, and classifies the rest as inactive. Persons aged 15 and above are classified as unemployed if they & were not in a paying employment relationship or selfemployed during the week of the report; & were available to start work immediately (within 2 weeks); & had taken active steps to find a job or self-employment within the last 4 weeks.
Since the definition of unemployment is closely linked with the criterion of availability for the labour market, and illnesses can affect availability, inactive persons are additionally sorted into those seeking jobs and other inactive persons in Tables 1 and 2. Tables 3 and 4 combine unemployed persons and inactive persons seeking jobs into the single group of "job seekers". A logistic regression analysis was used to identify the independent variables that induce differences in the dependent variable. The B regression coefficients indicate whether the association between the independent variable and the dependent variable is positive or negative. The effect coefficient EXP(B) was used in evaluating the influencing variable; it indicates the factor by which the odds ratio is multiplied. The 95% confidence intervals were calculated for the odds ratios. For predictions, independent variables were incorporated into the analysis in various models. One prerequisite for their application was that the independent variables must be metric or categorical. The goodness of the model fit was evaluated with the likelihood function. The limit for the inclusion of covariants in the logistic regression analyses was a significance level of p<0.05, and the differences found from the reference category were considered statistically significant if the error probability was five percent. Forward selection using the Wald criterion was used as the selection method. In this method, variables are included in the model only if they contribute significantly to improve the goodness of the model. In the present study, a series of model variants was calculated using various combinations of independent variable sets. Out of the various model variants, the model calculation with the best goodness of fit is presented below.
Results
The four groups in Tables 1 through 3 -employed, unemployed, inactive seeking to work and other inactive Comparisons among the employment status groups reveal distinct differences in structural characteristics, e.g., gender, age, nationality, education, occupational status, household structure and socioeconomic variables (Table 1) .
According to self-provided information in the 2005 microcensus, 7.9% of the employed population have a recognised disability. In Germany, an official finding of disability is provided by the local benefits administration. This status requires the existence of a health problem that is not merely transient, but lasts for more than 6 months. Persons whose disability is estimated at 50 percent or more are considered "severely disabled". Participation in employment is below average among the disabled ( Table 2 ). The percentage of disabled persons among the employed, at 5.1%, is significantly lower than among the unemployed at 6.9%. Illness or accident injuries within the past 4 weeks were reported by 10.4% of the employed population. A large proportion of illnesses and accident injuries persisted as of the interview date. Annual average illness rates for 2005 were significantly higher for unemployed persons at the survey date, at 6.5%, than for employed persons, at 4.4%.
The rates were highest among inactive persons seeking to work, at 26.6%. The extremely large divergence from the other groups is explained primarily by a selection effect caused by the definition of the group. If a sick job seeker is unavailable to the labour market within the next 14 days because of illness, that person is not counted as unemployed under the criteria of the ILO's labour force concept. Nearly one-third of the inactive persons seeking to work are unavailable to the labour market because according to their own information they cannot take on a new job within 2 weeks because of "illness or unfitness for work". If unemployed persons and inactive persons seeking to work are pooled into a single group of "job seekers", their average annual illness rate is 8.8%. Medical treatment, either outpatient or inpatient, had been provided within the last 4 weeks for 91.4% of the persisting illnesses and accident injuries.
According to the 2005 microcensus, unemployed persons have the highest percentages of smokers among the economically active population. At the survey date, 51.2% of the unemployed smoked tobacco products, while the level was 33.7% among the employed and 23.1% among other inactive persons ( Table 2) .
The risk of morbidity at the survey date rises with age. But illness among the unemployed remains higher than among the employed in all age groups up to age 60.
After adjustment for age, female job seekers and male job seekers each have a highly significantly elevated odds ratio of 2.2 for illness or accident injury at the survey date compared to employed women and men (95% CI: 1.86-2.61 and 1.84-2.54). However, the odds ratios decrease to 1.8 (95% CI: 1.46-2.18) for female job seekers and to 1.6 (95% CI: 1.30-2.00) for male job seekers when, in addition to age, adjustments are applied for other sociodemographic characteristics, education and vocational training, family type and household structure, socioeconomic variables, other influencing factors (Table 3) , and (severe) disability and smoking status (Table 2 ). These risks are likewise elevated with a high level of statistical significance.
As Table 2 shows, on average, not only are employed persons sick less often than those in the other employment status groups, but their illnesses are less severe and on average last a considerably shorter time. About half of the unemployed persons and inactive persons seeking to work who were sick at the survey date had long-term illnesses lasting more than 1 year. Notes: Nagelkerke r-square model=0.119; -2 log likelihood=3,989.78
A small conceptual inconsistency lies in the microcensus's use of the term "workless" here, known from the German social law concept, in the answer option for the microcensus questionnaire in place of the ILO term "unemployed", which is not commonly used in Germany
Illness rates of the unemployed at the survey date varied as a function of the length of time they had been looking for work (Fig. 1) . The illness rate at the survey date was significantly higher among the long-term unemployed, at 7.4%, than among the other unemployed, at 5.3%.
Among those seeking work because of a dismissal, an illness-related "facilitation effect" is detectable in the first months of unemployment. It is apparently caused by the circumstances of a dismissal, before the person enters formal unemployment status. Over the long term, illness rates rise significantly with the duration of a job search. They are by far the highest among persons who have been seeking to work for 4 years or more.
On average, blue collar workers suffered more often from illness or accident injuries at the survey date than did white collar workers, self-employed individuals and individuals in other categories.
Self-employed persons have the lowest levels of illness when at work and the highest level of illness when unemployed compared to blue collar employees, white collar employees and remaining groups as of the survey date.
On the whole, associations between net income in the past month and illness rate are non-uniform and non-linear.
The 2005 microcensus also surveyed occupational status a year before the survey date. It found that 26.8% of the unemployed and 16.9% of the inactive persons seeking to work had been employed a year earlier. The fact that 90.9% of employed persons had also been employed a year earlier, and that 57.7% of the unemployed and 48.5% of inactive persons seeking to work had had no employment a year earlier, suggests a generalised high level of impermeability in the German employment system (Table 1) .
Within the group of persons who had been without employment a year before, those currently employed had a significantly better illness rate at the survey date than did unemployed persons and the inactive persons seeking to work (Table 3) .
Conversely, in the group of persons who had been employed a year before, the illness rate was worse among the currently unemployed and the inactive persons currently seeking to work than it was among the employed.
Both unemployment and the incidence of illness are as a rule subject to very substantial seasonal fluctuations during the year. During the first quarter, the 2005 microcensus counted about one-third of all persons who had fallen ill or suffered an accident injury during the past 4 weeks. The seasonal fluctuations have a very considerable influence on health comparisons between the employed and the unemployed (Table 3) .
According to the 2005 microcensus, about one-tenth of children under age 15 live in families whose principal income earner is unemployed or inactive and seeking to 6, 1 5, 0 5, 4 5, 1 5, 5 5, 6 7, 2 9, 5 Jobseekers 7, 4 6, 5 6, 8 6, 7 8, 0 7, 7 10, 1 13, 6 Inactive persons seeking to work (but not available for work) 15,0 15,4 16,9 22,1 26,5 29,0 36,8 44 work. The children of unemployed principal income earners and inactive principal income earners seeking to work are somewhat more frequently ill or injured in accidents, at 4.8% and 4.3%, than the children of employed or other inactive principal income earners, at 3.3% and 3.5%. Illnesses are shorter, on average, among the children of employed principal income earners. Their illnesses and accident injuries receive medical treatment less often than those among the other employment status groups.
For the logistic regression analysis in Table 4 , only those persons were included in the model calculation who had been workless a year before the survey and who did not count as other inactive persons at the survey date. As the independent variable, a dichotomous variable was formed with a value of 1 for "employed at the survey date" and 0 for "unemployed/inactive seeking to work".
The predictors taken into consideration were sociodemographic characteristics, education and vocational training, family type and household structure, and other influencing factors (Table 3 ) and health variables. The model is intended to check the influence of an officially recognised disability or severe disability, and of an illness or accident injury lasting more than 1 year.
According to this model, among those who said they had been unemployed a year before, the chances for employment at the survey date were most sharply reduced by an illness or accident injury lasting more than 1 year. This long-term illness or accident injury, which already existed a year earlier while the person was unemployed, reduces the odds ratio with a high effect size to 0.26.
Age is the second largest influencing factor. The probability of present employment is minimised highly significantly, to an odds ratio of 0.29, for seniors age 50 and above who had been unemployed a year earlier.
The third largest effect comes from a further health variable. For severely disabled persons who were unemployed a year earlier, the chance of employment was reduced by half at the survey date (odds ratio=0.53). This result confirms the often-observed special difficulties of reintegrating the severely disabled into the labour market.
If there are other employed persons in the same household, the chances of present employment double for those unemployed a year earlier (odds ratio=2.01). If those who were unemployed a year before live in a single-person household, the probability of employment is likewise higher (odds ratio=1.49). On the other hand, the presence of small children reduces chances of integration (odds ratio=0.61). Low levels of education-as expected-act as an impediment to integration into the labour market (odds ratio 0.61). Other significant influencing factors for integration into the labour market were the region of residence and the size of the community.
Discussion
The results of the 2005 microcensus impressively confirm the elevated risk of morbidity among the unemployed and inactive persons seeking to work relative to the employedeven when controls are included for various potential groups of determinants like sociodemographic characteristics. The comparison analyses of the 2005 microcensus reveal higher levels of illness among inactive persons seeking to work and also former self-employed individuals-levels that have previously been unnoticed in unemployment research. However, not only are unemployed persons and inactive persons seeking to work stricken with illness somewhat more often than the employed, their illnesses last substantially longer on average. Their ratio of persons with long-term illnesses is more than twice that for employed persons.
The illness rate of the unemployed at the survey date varies as a function of how long they have been looking for work. It is significantly higher among the long-term unemployed than among employed persons who have been looking for work for a shorter time.
In the interplay between illness and unemployment, moreover, the 2005 microcensus reveals hitherto unnoticed seasonal effects that have an impact on health comparisons.
Moreover, the 2005 microcensus documents a strikingly more extensive use of tobacco among job seekers than among the employed.
The multivariate regression analyses provide evidence of a strong influence of longer term illness and accident injuries on integration into the labour market. In the logistic regression analyses, among those who were employed a year earlier, an illness or accident injury lasting more than a year causes the greatest reduction in chances for future employment. Prospects for employment decrease further with increasing age and with severe disability. The multivariate model calculations demonstrate a clear selection effect: long-term illness, severe disability and higher age adversely affect the integration of job seekers into the labour market. The regression analyses indicate that those with disabilities and chronic illnesses are in need of greater attention in terms of compensating for disadvantages. For the disabled, participation in work plays a key role for their entire integration into society.
The analyses also provide indications as to influencing factors and prognoses about membership in groups. Household structures can be both a help and a hindrance. Social support benefits of employed household members may contribute toward better integration into the labour market. Small children under age 4 in the same household are associated with a reduced probability of employment. This result may be because caring for small children often limits job seeking to part-time jobs (of which there are very few in Germany) and restricts the job seekers' mobility. Furthermore, chances for reintegration depend on regional labour markets, which in Eastern Germany and various metropolitan areas like Berlin are characterised by above-average unemployment and few open positions.
The results concerning the health status of children of principal income earners seeking to work support the assumption that health inequality may reproduce itself across generations within the community of the needy.
The interactions between unemployment and health create a need for specific measures for prevention. The microcensus analyses reveal needs for a specification of target groups, strategies for making contact and allinclusive concepts to promote good health. The results on the health of the children of unemployed principal income earners also argue in favour of approaches systemically addressed to the entire family.
There is an especially strong need for further research in regard to the range and progression of illnesses among the unemployed. The narrowly defined selection of topics in the supplementary programme in regard to health has left important questions unanswered about the health status of the unemployed. Significant health information is lacking, such as the principal diagnostic groups underlying the illnesses and a simple standardised question about subjective health status. It would also be desirable to have information about the genesis of the illness concerned and about the nature of disabilities.
As in any representative survey, the selected surveying method entails limits in principle as to validity and scope in the microcensus as well. When extrapolated to the entire statistical population, these results entail on principle the risk of random error due to the random sample, generally as a function of the size of the sample and the spread of measured values in the statistical population. A methodological problem with regression analyses lies in their multicollinearity.
Conclusion
All in all, the microcensus is very good for identifying groups of persons at elevated risk of morbidity. The population-related survey considered unemployed people in a representative way, and the sample size is favourable. The self-reported information from the interviewees can be assumed to provide a relatively valid assessment of illness status, because very high rates of outpatient or inpatient treatment are reported. Thus, the microcensus would have potential for development as a source of continuous, systematic reporting about the health of the unemployed in Germany. Unemployment is not only one of the greatest unresolved economic and sociopolitical problems, but also a major public health challenge.
